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Abstract 
Schwlrzler, W., Being Hamiltonian is not a Tutte invariant, Discrete Mathematics 91 (1991) 
87-89. 
T. Brylawski and J. Oxley asked, if the size of a largest circuit in a graph is a Tutte invariant. 
We show by an example, that this is not the case. 
1. Introduction 
The Tutte polynomial T(M; X, y) of a matroid M with underlying set E and 
rank function r is defined to be 
T(M; X, y) = 2 filXiyj = C (X - l)r(E)-r(A)(y - l)IAI--r(A). 
i,i AGE 
function f from the of all of matroids Q is 
a Tutte invariant if it has 
y) = T(N;x, y). or [2]. 
of bases of 
a matroid M (b(M) = T(M; of M (r(M) = max{i: tjj > 0 for 
some j}). The girth g(M), that is the size of a smallest circuit of the matroid M, is 
also a Tutte invariant. Let T(M;x + 1, y + 1) = C,,j~,j~‘y’. Then it is not difficult 
to see that 
g(M) = r(M) - max{i: sil > 0} + 1, 
unless M has no circuit at all in which case T(M; x,y) = xiEi. We show by an 
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example that, in contrast to the girth, the size of a largest circuit is not a Tutte 
invariant, not even for polygon matroids of planar graphs. This answers a 
question of Brylawksi and Oxley posed in [ 11. 
2. The example 
Consider the two non-isomorphic planar graphs G and H depicted in Fig. 1. 
Deleting the edge e (see Fig. 1) in each of the graphs gives isomorphic graphs 
G\e and H\e. The two graphs G/e and H/e obtained after contracting the edge e 
are also isomorphic. As 
T(M;x,y)=T(M\e;x,y)+T(M/e;x,y) 
whenever e E E is neither a loop nor a coloop, this proves that G and H have the 
same Tutte polynomial, that is, 
T(M(G); x, Y) = T(MW; x, Y). 
Its coefficients tij are given by the following matrix: 
0 2431 
2 9930 
7 15 7 1 0 
12 13 3 0 0 
13 6 0 0 0 
9 1 0 0 0 
4 0000 
1 0 0 0 0 
On the other hand it is easy to see that all circuits of G have size at most seven, 
whereas H possesses a (Hamiltonian) circuit of size eight. 
G H 
Fig. 1. 
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